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AVERIN, Ivan Gaviilovich; ZAYTSEVA, Yelena Konstantincvna; MASHKINA,A., 


TN I tekhn, red. 


(Thirty thousand baby pigs a year} 30 tysiech parosiat v 
god. Moskva, Mosk. rabochii, 1963. 39 p. (MIRA 16:8) 


1. Direktor sovkhosa im,X-letiya Oktyabrya Moskovskoy ob- 
lasti (for Averin). 
(Swine) 
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AVEXIN, Ivan Vasil'vevich; KABANOV, Nikolay Nikitich; VILL', V.1., 
“inzh,, Fotsenzent; SHRAYMAN, I.B., inzh., retl.; LEYKINA, oe ae 
red, izd-va; KAPLANSKIY, Ye.F., tekhn. red. 


{Friction welding in the manufacture of tool; from practices 
of the Sestroretsk Tool Manufacturing Plant named after Voskov] 
Svarka treniom v instrumental'nom proizvodstws; in opyta Sestro- 
retskogo instrumental'nogo zavoda imoni Voskuva. Moskva, Mash- 
giz, 1962, 72 p (MIRA 15312) 
(Laninerad-tool: and die industry) (Too‘ls--Welding) 
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AVERIN, Nikolai Daitriuvich 

Steckpiling of cob Monkwa Strolisdat, 1944. 16 p. 51-5:1802 
TP832,C6A9 

1, Cob (Building material) 
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AVERIN, Nikolai Daitrievich. 


The manufacture of foundation blocks Moskva Stroiizdat Markomstroia, 1944. 17 p, 
51-52120 


TP832,C6A69 


1. Cob (Building material) 
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AVERTIN, M.D. and P. As ZHUNOV. 
ee ekskavatoros-troeniia Vv SSSR, Sverdiovsk, Mashgis, 1946. 131 p. dilus. 


(Problems of excavator construction in the USSR.) 


DLC: TA730.25 


qQ 


5 ft 
50: Manifacturing and Mechanical Engineering in the Soviet Unton, Library o 
Congress, 1953. 
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AVERIN, Nikolai Dmitrievich 


Quarries of buflding material Moskva, Gos. izd-vo stroit, lit-ry, 1946. 230 p. 
52-35268 


TH277.A8 
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AVERIN, N.D., inshener. 
PIP RIE OCP 184 oe 
Increasing dragline productivity. Mekh.etrot. 4 no.10:3-5 Set, ‘47, 
(MLRA 9:3) 
1. Veesoyusnyy nauchno-issledovatel'skiy institut po organizateti 
{1 mekhanizateli stroitel'stva, 


(Zarthmoving nachinery) 
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AVERIN, N.D., inshenor, 
Bxcavater construction in the U.S.S.R. Mekh. stre{. 4 ne,11:7-10 
BN 47, (MURA 9:2) 


1.Veeseyusnyy aauchne-isesledevatel'skiy institut pe erganisateii 
i mekhanisateil streitel'stva,. 
(Rxcavating machinery) 
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AVERIN, Nikolai Daitrievich 2 


Excavation by machinery Moskva, Gos, izd-vo stroit, lit-ry, 1949. 7lp. WNaucho- 
populfarnaia biblioteka stroitelia 50-35528 
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AVEXIN, Nikolai Dmitrivvich 


Earth-vork 3.,42d., peer. 1 dop. Moskva, Gos, izd-vo strott, lit-ry, 4949. 86 p. 
50-15030 


TA715 .A9 1949 
1, Earthwork. 
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AVERIN, NeD. 


Planning oporations of earthmoving machinery. Strot.prom. 27 
NOol213~-16 Ja 'h9, (MIRA 13:2) 


1. Vsesoyuinyy nauchno-issledovatel'skiy instiliut po organizateii 
4 uekhanizntail stroitel'atva. 


(Barthmoving machinery) 
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Nob. 
AVERIN, Nikolay = 
AVERIN, Nikolay Dnitriyevich; ROGOVSKIY, L.V., redaktor; CHEBYSHEVA, Ye,s,, 


mma hn ichea ety tedaktor, 


(Raising the productivity of earthmoving machiner| Povyshenie proisvo- 
ditel'nosti senleroinykh mashin. Moskwa, Mashetrolisdat, 1950. 179 p. 
(Zarthnoving rachinery) (MIRA 7:28) 
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"me efficient organization of transportation during earth excavations,” Mechari- 
zation of Labor Consuming and Heavy Work, 1951. 


en 
fae 
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AVFRIN, Ne De = Inch. i, TeELENIN, <. 2. = der Tekh hank, Root Vohiy, Lb. veo = 
Tnehener, MPRGiVLISKAYA, Ny oR. = Invhener, aulQih, I. A. = Inzhener 


Vse soyuenyy nauchno-issledovatel'skiy institut or: aniratsiio i meknanizatsii 
stroitel'stva (Vnions) 


PLELERGYROYE O ORYICVARLYE i RAPRA OTRA VYG2O (SPRAY SHE Yo Pec OBL YE) 
Page 1h2 


$0 Collection of Annotations of Scientific Research Work on Constr, *4on, 
completed in 19 50. Fostov, 19451 
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AVERIN, Nikolai Dmitrievich 


Organisation of transport of larege masces of earth Moskva, Gos. isd-vo lit-ry ro 
stroitel'atwu £ arkhitekture, 1952. 71p 
Velikim stroikam kommunimsa 53-23185 


TAT715 .AS7 


1. Barthwork, 2. Earthmoving machinery. 
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AVERIN, N. D. 
Changeable shove] for single shovel excavators. N. D. Averin., Mekh. stroi, 
9, no. 2, 1952. 


SO: MLRA. April 1952. 
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AVERIN, N. D, 


"Tractow scrapers," Reviewed by N.D. Averin, Mekh. stroi, 9 no. 4, 1952 
SO: MLRA. July 1952, 
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AVERIN, ND, inzhener, luureat Stalinskoy pronii ; NSMENKIO, L., redaktor; 
» M., tekhnicheskiy redaktor 


{Harthwork] Zemlianye raboty. [Kiev] Gos. izd-vo tekhn. lit-ry 
USSR, 1953. 238 p» (MERA 8:7) 
(Rarthwork) 
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AVERIN, Nik olay Daitriyevich, ~dinzhener, loureat Stulin:tkoy premild. 
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(Quarrying) Kar‘ernoo khosiaistvo. Moskva, Gos. izd-vo lit-ry po stroitel'- 
atvn i arkhisektrvre, 1953. 439 p. (MLR4 637) 
(Quarries and quarrying) 
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AVERIN C Duitriye ese ‘dnshener, laureat Stalinskoy premii [author]; 
a stay yer TARR SOPOT CHLENOV, G.0., inshener [reviewers]. 


A book which does not fulfill ite purpose. "Quarry ing.” N,D, Averin, Reviewed 
by V.1.Varakin, @.0,Chlenov. Mekh.trud.rab. 7 no,10:46-47 O-N '53.. 
(MIU 6210) 
(Quarries and quarrying) (Averin, Nikolai Daitrievich) 
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AVERIN, nD. 
~'ROLSTOPYATOY, V.H., professor. 
"Organizing the transportation of lurge massee of eurth." S.D. averin. 


Reviewed by Tolntopyatov, Mekh.stroi, 10 no.5:31 My '53. (MLRA 636) 
(Earthwork) (aver in, Nikolai Dnitrievich) 
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AVERIN, debe, luuretit Stulinskoy premii, inzhener; PETES, Ye.R., kandidat 
tekhnicheskikh nauk; BARON, F. Ya, 


Bucket vibrators for single-bucket excavators. Mekh,stroi. 10 no.6:12-3.. 
@ '53. (MLRA 6:6) 
(Excavating machinery) 
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laureat Utalinskoy prenii, inzhener; PETUES, Ye.R., kandidat tekh~ 
ixh nauk; FPEYNDERG, G.M., inshener, 


AVERT, An B.D 


ae SC 


Concerning the type of self-propelled soruper. Mekh.etroi, 1C no.'786=10 
Jl '53. (MLRA 6:7) 
(Bxcavating machinery) 
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SHISHKO, Ye.¥., profensor, doktor tekhnicheskikh nauk [reviewer]; AVERIN, N.D., 
inghener, lauretit Stalinskoy premii [author]. nemo 


"Quarrying." N.D.Averin. Reviewed by E.F.Shishko. Mekh. trod. 10 no.12329- 
30 D '53, (MLRA 6:11) 
(Quarries and quarrying) 
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 AVEDIN, x. D. 


USSR/En gineering-«Excevatioa 
Card 1/1 


Author Averia, N. be, Engineer, Laureate of the Stsiin prize 
Title Complex mechanization of excavation wrk 
Periodical Mekh. Stroi. 11/2, 10-13, February 1951; 


Abstract “he article is an analysis of factors involved in effe:tive 
nechanized exvavation work. The basis conditions of correct 
coordination of machine operations anil organization of techno- 
logical procedure, the author states, ares a) the parameters 
of the machines should correspond to ‘the character and volume 
cf ths work, the type and dimeansiony of the equipment installed 
and their number should be held at a ininmum; b) the production 
cf each machine should insure the greatest amount of work for the 
Fower supplied; and c) the whole unit should insure a steady 
Slow of excavated material. 


Institution seeecee 


Submitted ueeeseve 
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AVERIN, W.D., inskenor, laureat Stalinskoy premii; PETERS, Ye.B., 
“cortrandddat tekknichsskikh nauk; SHINKBVICH, N.A., inghener. 


New machinery for working frozen ground. Mekh.strol. 11 no.7: 
9-11 Jl '54, (MERA 7:7) 
(Frozen ground) (Marthmoving machinery) 
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CHERKASHIN, V.A., ‘candidat tekhnichoskikh nauk; AVBRIN, ¥,D,, laureat 
Stalinskey premit [deceased]; POZDYYAK, Vc?P., tne ener, redaktor; 
UDOD, V.Ya,, redoktor; VOLKOV, V.S., tekhnicheskiy redaktor. 


(Winter mining of sand and olay in open pite) Rasrabotka glinia- 
nykh 1 pesshaaykh kar'erev v simnee vremia, Moskva, Gos,isd-vo 
lit-ry po stroit. 4 arkhitekture, 1955.8%p ([Nicrofilm] (MLRA 9:6) 


1.Nachal'aik laboraterii Ysesoyusnogo nauchno-issledovatel 'skege 
inetituta erganizatedi 1 mekhanisateii stroitel'stva (fer Averin). 
2.Vsesoyuenyy nauchne-iseledovatel'skiy inetitut erganisateii 1 
mekhanisateli otroitol 'stwa, 

(Clay) (Sand) 
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” ,QAPOY, D.S.; ARTIBILOV, B.M.; VIETOROV, A.H.4 GINTS, A.H.; GOR'KOV, A.Y.3 
GUSYATINSKIY, M.A.; KARPOV, A.S.; KOLOT, 1.1.3 KOMARKYSKIY, V.T.3 
KORYAGIN, &.1.; KRIVSEIY, M.N.; KRAYNOV, A.G.; NESPRROVA, I.N.; 

OBNS, I.S., kandida’ tekhnicheskikh nauk; SOSNOVIKOV, K.S.; SUKHOT- 
SKIY, S.F.; CHLENOV, @.0.; YUSOV, S.K.; YHUK, S.Ya., akademik, glavnyy 
redaktor; KOSTROV, I.H., redsktor; BARONKNKOV, A.V., professor, 

doktor tekhuicheskikh nauk, redaktor; KIRZHNER, D.d., professor, 
doktor tekhnicheskikh nauk, redaktor; SHESHKO, Ye.F., professor, doktor 
tekhnicheskikh nauk, redaktor; BRIN, N.D., inghoner, redaktor 
(decensed}; GOR'KOV, A.V., inghener  noemeeer ; KOMARGIVSKIY, V.T., 
inshener, nodaktor; ROGOVSKIY, L.V., inshener, redaktor; SHAPOVALOV, 
T.I., inshener, redaktor; RUSSO, G.A., kandidat tekhnicheskith naulc, 
redaktor; FILIMONOV, H.A., inshenor, redaktor; YCIKOY, L.N., inshener, 
redaktor; GRISHIN, M.M., professor, doktor: tekhnicheskikh nauk, redak- 
tor; ZHURIS, V.D., professor, doktor tekhnicheskikh nauk, redaktor; 
LIKHACHEV, V.P., inshener, redaktor; MEDVEDRV, V.M., kandidat tekhal- 
cheskikh nauk, redaktor; MIKHAYIOV, A.V., kendidnt tekhnicheskikb nauk, 
redaktor; F&TROV, @.D., inzhener, redaktor; RAZIS, N.V., redaktor: . -, 
SOBOLKV, V.P., inshener, redsktor; PRRINGER, B.P., inshener, redaktor; 
TSYPLAKOV, V.D., inshener, redaktor; ISAYBV, N.V., redaktor; TISTHUVA, 
O.N., redalttor; SKVORTSOV, I.M., tekhnicheskiy redaktor 


{te YolgaDon Canal; technical report on the ecnstiuction of the 

Volga-Don Canal, the TSimlyanakaya hydro development; and irrigation 

worke (1949-1952); in five volumes) Volgo~Don; Lekhnicheskil otchot 
(continuetl on next card) 
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* AGAPOV, D.S. -— (continued) Card 2. 
© stroitel'stve Volgo—Donskogo sudokhodnogo kanali iment V.I.lenina. 
TSimlianskogo gidrousla i orositel'nykh soortwhenit (1949-1952) y 
Piati tomakh. Glav.red. S.IA. Zhuk. Moskva, Gos.snerg. isd-vo, 
Yol.5. CQuarry management] Kar'ernoe khoziaistvo. Red..toma I.N. 
Kostrov. 1956. 172 p. (MLRA 10:4) 


1. Russia (1923~ U.S.S.R.) Mintaterstvo elekt 
«5.8.R,. tostanteii. Byuro 
tekhnicheskoro otcheta o atroitel'stve Volgo-Dona, 2, Deyatei telah 
cheln Akademii etroitel 'stva, 1 arkhitektury SSSR (fo; Razin) 
(Quarries and quarrying) 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102610003-8" 


Ae 
pied 


"APPROVED 


Pl ESTAS SUR am UIE ms 
gar 5 : “is 


DP86-00513R000102610003-8 


AVERIN, ND. _. 


wane ee Conducting earthwork operations in winter, Stroi.prom. 27 
no.e9:3-6 S '59, (MIRA 1322) 
(Rarthwork--Cold weather cord itiona) 
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“ty FEDOMOVA, VeTep SOLOV'YEV, Leleg LOLA, V.N.j DOLOKA, LT; 
REREASHNA, 1102 SHAMIL! , Yu.i.3 SMOLYAKOY, V.¥.5 RABKOV, T. M5 
PARADA, A.N.3 REPESHKO-KRAVCHEEKO, Soe5 

way AVERIN, NoMes 


BABAKOV, 


e 


CHERKASHINA, NeP.§ 


VOSHKEVICH, Ye.l.3 c 
ALEKSEYENKO, M.F.3 KOROBKO, Mees KOROBKO, J 


MATOV, AAs MIGUTSKIY, L.R. 
Me 4:83 Jl-Ag '64. 
Inventions. Met. 1 gornorud, pron. no.4:83 & exit 384) 
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AVERIN, A, M, [Aver‘in, ©. Me] (Saratov); BURMISTROV, \'e, F, 
(Burmistrov, Ik> F.} (Saratov) 


Bending of a plate with a hole in which Je soldered a rigid 
Gator Pryk'l. mekh. 8 no.6:675-679 '62. (MIRA 15:10) 


1, Saratovekly gosudarstvennyy universitet i Suratoveliy poli- 
tekhnicheskir institut. 


(Biastic plates and shelle) 
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SEREDA, M.V.; AVERIN, 0.F. 
consented OD 


Experience of the "Chervonyi Ekekavator" Plant workers in 
increasing labor productivity and production. Nauk.map Kiev .uo. 
15 n0.9:71-76—'56. (MIRA 10:7) 


1. Direktor savedu "“Chervonly ekekavator" — Sereda). 
2, Nachal'nik planovogo viddilu (for Averin).. 
(Kiev--Eycavating machinery) (Iabor productivity) 
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SLOTVINSKIY-SIDAK, NoP.; POTAPOV, V.I.s AVERIN, P.I. 


Precipitating pure and chemically pure vanadium pentoxide 
from alkaline solutions, TSvet. met. 38 no.5:67 My '65. 
(MIRA 18:6) 
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137-58-6-11679 
Translation from Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 65 (USSR) 
AUTHORS: Semin, JI.D., Averin, S.1. 


TITLE: Controlling the Flame Jet in Open-hearth Furnaces (Organi- 
zatsiya fakela plameni v martenovskikh pechakh) 


PERIODICAL Tr. Donetsk. otd. Nauchno-tekhn. o-va chernoy metallurgii, 
1957, Nr 5, pp 39-46 


ABSTRACT When a free jet moves in an infinite space, the process of 
mixing consisis of the capture of and transportation of the neccs- 
sary amount of air into the depth of the flame and then of inti- 
mate intermixing thereof. The flame length (FL) depends upon 
the aiameter of the burner, the heating value of the gas (calcu- 
lation has to be in terms of heat value per unit weight), the O2 
content of the air, the velocities of the gas and air flows and 
the angle at which they meet. In open-hearth furnace practice, 
FL 18 not dependent upon the velocity of the gas, unless sup- 
plementavy sources of energy are used in the form of com- 
pressed air. “Jut the FL does depend upon air velocity, de- 
clining as air velocity increases. The angle of contact of gas 

Card 1/2 and air must not be >20°, because although the FL diminishes 
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137-58-6-11679 
Controlling the Flame Jc: in Open Hearth Furnaces 


in this case as the result of the impact of the flows, the aerodynamics of 
the flame are simultancously impaired. Venturi ports should be modified in 
the following directions 1) reduction of the dimensions of the gas port 
where reserve draitis available, 2: provision of multiple-jet burners if 
coke gas is available. The speed of outflow of cold coke gas should be 
> 80 m/sec. 3) delivery of compressed air in ligh-pressure jets with Laval 
nozzles. It was found at one of the plants in Dnepropetrovsk that delivery of 
compressed air into the tank by means of two side nozzles reduced heat 
time by 30-40 min. A cesign has been developed of a port with an aerody- 
namic tank in which the major role 1s played by air and not gas. 

M.M. 


1. Open hearth furraces--Contro] systems 
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S$/148/62/000/004/004/006 
It. 720° £081/E435 


AUTHORS : Semikin, 1.D., Averin, S.I, 
vee % - 
TITLE: Basic mechanism of a turhulent gas flame 


PERIODICAL: lzavestiya vysshikh uchebnykh zavedeniy. 
Chernayva metallurgiya, no.4, 1962, 140-152 


TEXT: The paper is a continuation of previous work. The 
similarity conditions in turbulen. flow are analysed and a formula 
derived for transforming from one type of flow to another, Tho 
length of the flame is regarded as the sum of two lengths, the 
capture length in which the gas emerging from the nozzle captures 
some of the surrounding air and the transfer length in which the 
combustion is completed, The forces in the flame due to the 
difference between the densities of the gases, and the 
dimensionless Euless forces arising from the differences in static 
pressure are evaluated and a calculation made of the amount 

of air transferred in the capture length. A fifth power equation 
is obtained for ths dimensionless length of the turbulent flame 
and the factors determining this length are briefly discussed. 
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There are 3 figures, 


ASSOCIATION: Dnepropetrovskiy metallurgicheskiy institut 
(Dnepropetrovsk Metallurgical Institute) 


SUBMITTED: June 19, 1961 
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AUTHORS ; Averin, S,i., Semikin, I.D. 


TITLE: Combustion of a single component gas mixturo ina 
turbulent flame 


PERIODICAL: Izvestiya vysshikh uchebnykh zaveduniy, Chernaya.. 
metallurgiya, no.6, 1962, 146-154 


TEXT: In a previous work (Izv.VUZ. Chernaya metallurgiya, no.4, 
1962) the present authors found the formula for flame longth 


1 7 
zt U } _— | 
Logan [o( -- G) ;, h/'; (Tey 5 
2 Ve Fr qx 


In order to calculata flame length from this formula, it is 
necessary to know the mean composition and specific gravity of the 
gas mixture at the end of the capture path, and oquations are 
quoted for (1) the weight fractions of combustible gas, ¢f residual 
Card 1/2 
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_ AUTHORS? Averin, Sel., Semikin, I.C. 


TITLE: The combustion of multicomponent ga5 mixtures ina 
turbulent flame 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya 
metallurgiya, no.8, 1962, 158-169 


_ TEXT: General cquations are first formulated for the combustion 

/ of a mixture of two combustible gases with oxygen. The 

‘ combustion of mixtures of oxides of carbon and hydrogen is ther 
considered and, on the basis of previous 4 
authors (Izv.VUZ. Chernaya metallurgiya, nos. 
a formula is derived for the ratio of the flame iength to the gas 
nozzle diameter. An auxiliary graph is given to facilitate 
practica:. calculations with the formula. The combustion of ° 
hydrocarbons and of mixtures of severcl gases is then considserad,. 
Calculations are made of flame length as function of Froude Number 
for oxides of carbon, hydrogen, generator gas, natural gas, cole 
oven gas, blast furnace gas and Moscow city gas in an atmosphere of 
air for subsonic. rates of gas flow. The results are compared with 
Card 1/2 
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AUTHORS 3 Averin, S. «Ie and Semikin, I.D. 


TITLE: Length of of a turbulent gas flame issuing under high. 
pressure from cylindrical and conical jets 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
2 Chernaya metallurgiya, no.12, 1962, 162-173 


TEXT A fornula for :urbulent flame length derived previously 

by the present authors (Izv. vuz. Chern. met, no.§¥, 1962) is 

analysed and developed. with special reference to conditions of high 
gas velocity, in which changes of gas density must be taken into 
account, The relationship between the specitic gravity and the 
velocity of the gas ia eatablished, and two criteria, characterising 
respectively the relative gas flow and the initial gas compression, 
are obtained. Calculations are carried out for Shebelinka natural =. 
Bas (92.3% CH4, 4.21 Cog, 069% CaHyr 0633h CyHy L 


0.46% C5HyQs 1.39%0 Nov Ov 41% CO), and curves are civen to show 
the dependence of flame length on rolative gas flow, The flase 
length increases continuously with increasing gas flow, but at a 
decreasing rate up to a critical flow, after which the rate 
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Length of a turbulent gas flame ..- £081/E184: 


increases again. smaller diameter jots give shorter flames with 
a gre Bae length to jet diameter, if the air is 
pre-heated, the tl e rapidly with gas flow 
than if it is not; t diameter ratio depends 


less on jet diameter and the flame is longer. Measurements made 
with Shebelinka gas show good agreement with theory. 
There are 6 figures. 


ASSOCIATION: pnepropetrovskiy metallurgicheskiy institut 
(Dne proretrovsk Metallurgical Institute) 


SUBMITTED: September 12, 1961 
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1, Dnepropetrovskly metallurgicheskiy institut. 
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LEVENET, N.Pss SAMARIN, A.M.; SEMIKIN, I.D.; KA 4KOV, V.E.; BEMBINEK, Yo.t.s 
PANYUKHNO, L,G.3 SVINOLOBOV, N.P.s AVERIN, 3.1.5 SMIRNOV, V.Mog | 
ZELENSKIY, V.D.; LAYKO, B.G.; TISHCHENKO, 0.1.3 OKHRIMOVISH, B.P.; 
DANILOV, A.M. TISHKOV, Yu.Ya.s PANOV, M.A.; MARKELOV, AvIug =~ 
PETROV, A.K.) VASILEVSKIY, P.A.; PASYUK, K.I.5 NESTEROV, V.Ioy 
KHRUSTAL'KOV,, LeAeg GLAZKOV, V.S.; MAKAGON, V.0.; FOMIN, G.G.5 
TRISHCHENKO, V.D.} KORZH, V.P.; SUYAROV, D.I.; ARSEYEV, A.V.y 
PAVLYUCHENKO, AsA.; Z2HADAYEV, V.G.; KONDORSKIY, R.I.; MOROZOVA, 
1eAvj KOGHENIV, V.Vej PRUZHINER, V.L.5 MALEVICH, T.Ass 
MALIOVANOV, Dele; ZAKOVRYASHIN, I,J. NOVSKIY, 1.8.5 NOVIKOVA, 
V.P.j GRISHIN, K.N.; MOSKOVSKAYA, M.L.; KORNEYEV, B.M, 


Inventions. Met. 4 gornorud. prom. no.3275-76 My-Je '64. : 
(MIRA 1731.0) 
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1e Dneprepetrovskiy welallurgichesk’y inatitnce 
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SEMKIN, losif Dandiovichs AVEKIN, Sergey Ivanovich; sADCEENKO, 
Irina Ivanovna; KOVALEV, A.P., pref., doktor tekhn, nauk 
retsenzent; TELEGIN, A.S., dots., kand. tekhn. néuk, 
retsenzent 


{Fuel and ‘uel management in metallurgical plants] Toplivo 
4 toplivnos khozlaistvo metallurgicheskikh “avodov. Moskva, 
‘etallurgiia, 1965. 391 p. (MIRA 18:11) 
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qITLE: ¥ Valve with nu hydraulic or pneumatic piston drive. Class 47, No. L6b0BL 

| {announced by the S:ecial Design Office of the Baltic. Boiler Bujlding Factory. Ao. 

; Sergo Crdzhonikidze (Spetsial'noye konstruktorskoye byura kot lostroyeniya Baltiyskogo 
zavoda)] 


SOURCE: Izobret prom obraz tov zn, no. li, 1966, 128-129 


TOPIC TAGS: valve, hydraulic piston drive, pneumatic piston avive , Ay drantic Device, 
drumaatic Bevin , ardOn UAL. 1 
BSTRACT: The By hesea, value wit a hydraulic or pneumatic piston drive is designed 
for opening and closing the through flcw-section of main and auxiliary pipings. In 
| order to synchronize the opening and closing of both pipings, its control piston is \ 
| provided with an annular groove, which, in the open valve position, connects the 
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Certain Problems (Cont. ) ‘ — sov/5'60 


COVERAGE: The experience of the LMZ (Leningradskiy metallicheskly 
gavod ~ Leningrad Metalworking Plant) in the manufacture of modern 
large-capacity turbines is presented, Methods for tho rationali- 
gation of basic manufacturing processes and for the mechanization and 
automation of manual operations are givon. Descriptions of attache 
monte and tools designed by LNZ for improving labor productivity 
and product quality are provided, and advanced 4nopeation mothods 
discussed. References accompany some articles. No personalities 
aro mentioned, There are 26 references: 25 Soviet und 1 Evgiish. 


TABLE OF CONTENTS! 
Foreword 


J, NEW PROCESSING METHODS IN MACHININ: 
AND ASSEMBLY 


Qamze, Z. M. (Engineer). The Organization, Methode,and Trends in 
Efforts for Improving she Easy Manufacturability of Designs for 
Large Hydraulic Turbines i 
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Certain Problems (Cont, ) SOV/5460 
Surface of Turbine Hlades on a Lathe 


Tsimmerman, A. I. [Imgineer], Fixtures With Universal Pneu-~ 
matic Actuation 


Mart'yanov, G. I. [Engineer]. Surfacing the Leading Edges of 
Turbine Blades With Stellite- [pype] Hard Alloy 


Blokh, V. A. [Engineer]. Moment Recording Scales for Weighing 
Turbine Blades 


IV. PROGRESSIVE METHODS FOR WELDING, CASTING, PARTS 
HEATING, AND ELECTROCHEMICAL TREATING 


Averin, V. D. (Engineer], and B. A. Rabotnov [Engineer]. The 
Application of Automatic Welding in the Manufacture of Hydraulia 
and Steam Turbines 


Sukach, 8, A, [Engineer]. The Welding of Steam-Turbine Cylin- 
ders Made of Types 20KhMFL and 15Kh1MIFL Perlitic: Steels 
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BiG2/B212 
6, 29/) 
AUTHORS: - Averin, V. G., Mazing, Mh. A., Pisanko, A. I 


TITLE: Spectroscopic investigation of a toroidal discharge 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiaiki, ve 4, 
no.’ (7) 1961, 42 - 48 


TEXT: The authors report on spectroscopic investigations of light emitted 
from plasma in a "Beta" toroidal chamber under various test conditions. 
Contrary to the "Alpna" and "Zeta" chambers, this chamber hus a considerably 
higher current density. Here are some parameters of the "Beta" chambers: 
Main torus diameter: 751) mm; diameter of the dischar;e chamber: 210 mm; 
duration of dischargs: 570usec; fiela: 200 - 1100 ce; maximum discharge 


current: 120 ka (at 1.5 kv); maximum current density: 400 a/om*, The 
light emitted by the plasma was observed through a quarts window Two 
mirrors were used to refiect it to two monochromutors of type BIMP.2( 2-2), 
At_the outputs of these monochromators there were photomultipliers cf type 
W2y-18(FEU-18), The pu.ses from the multipliers were ted to the oscii- 
ee DK -2dNKK OK-24MK3) via two amplifiers The discnarge currert was 
Card 1/4 
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measured with the help of a “Rogovskiybeli" probe After integration its 
Bignals were fed to an 0K -17M(CK-17is) oscilloseuse fhe voltage pulses were 
fed to the second input of this oscilloscopa. Tha intensity of the spectral 
lines has been studied as a function of time for oxywen, fluorine, nitrogen. 
carbon, and helium and als» the influence of initial condations on the 
discharge and the influence of impurities. The following has been found: 
Ions with various charges start to emit light at varicus instants atter the 
discharge has started. Tons with higher charges (OV. FV) #11] start later 

to emit light than ions with lower charges (OLII, FIT) All lines show 

an intensity minimum where the discharge current has .ts waximum. On both 
sides of this minimum OIII and OIV have distinct maxima; OV. Lowever, has 
only a weak one at the end of discharge. The intengity characteristics with 
respect to time of NV, NIV, and CIII are similar to these of OIIT, OV, FIII 
and FIV. It has been found that the occurrence .f un intensity dip of the 
lines was very sensitive with respect to changes in pressure. dischirge 
current and magnetic field. The plasma resistance is also a function of 
these parameters. If the field deviates from its optimum value (151) - 200 oe) 
on either side the dip will disappear and strong intensity fluctuations will 
show up. Analogous conditions are found 1f the optimum pressure is not kept 
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(3.5 - 5°10"? mm Hg). 4 decrease of the discharge current will aleo bring 
about a flattening anil, finally, a disappearing of the minimum. 
wag added to H, no changes oocurred, just as ina disctiarge in pure He. 
Addition of argon, howeve:, had a significant influence. The occurrence of 
a minimum may be explained by at lenat two hypotheses. The degree of 
fonizgation (O11. O1V-90V—-20VI) whioh increases with the electron ‘temperature 
can be considered as the 3 
plesma may touch the wall. The electron temperature will drop, and an 
intensity dip will occur. The first assumption seems more probable. An 
analogous dip was also found in the chamber "Scilla" (Phys. Rev. 119, 843), 


and is attributed to the transition g?t-20°* due to an increase of the 
electron temperature. At 4 dgischarge current of 120 ka, the electron: 
temperature will reach about 30 ev and keep this value for about 10Q¥sec. 
The rate of temperature increase and the maximum temperature depend on the 
discharge current. At 50 ka the electron temperature is hot higher than ~ 
14 ev at tho moment of maximum current. In order to determine the maximum 
electron temperature exactly, it would be necessury to investigute the 
intensities of the lines OVI, FVI and, if possible, OQVII as a function of 
time. The authors thank Academician I. K. Kikoin and Professor S. h. : 
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tandel'shtam for advice and interest, and V. V. Sokol'skiy for help and 

ot discussion. There are 5 figures, 1 table, and 6 references: 2 Soviet-biosc 
and 4 non-Soviet-blos. ‘The two most important references to English - 
language publications rend as follows: Ff. C. Jahodu et al. Phys. Rev. 119, 
843, 1960; C. Brenton, Ll. Herman. IV. Internat. Conf. on Ionization 


Phenom. in Gases, Uppsala, 1959, p- 17. 
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Legend: to the Table: (1) Lines (2) transition; OV | 2781) 3#S,—3p*Ps 
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ACCESSION NR: Ap4013413 5 /0057/64/034/002/0269/0271 


AUTHOR: Averin, V.G.; Maing, MLA. ; Pisanko, A.I. i 


: j 
TITLE: Investigation of fluctuations in intensity of spectrum lines in ao toroidal 
discharge in @ weak magnatic field : 


, 


souRCcE; Zhurnal telhn.fik- )V~34, NOB, 1964, 269-271 


TOPIC TAGS: discharge, toroidal discharge, turbulent discharge, line intensity’ 
fluctuations, electron censity fluctuations, aluminum(III), sluorine(II1) , fiuce 


rineLV), oxygen(IV) , oxvgen(V) , Bota installation 


ABSTRACT: The intensity fluctuations of 8 in ‘the weak magnetic field’ 
toroidal discharge of tne “Feta” anstallat r the frequency 
range from 10 to 100 kilocysles by an experimenta ribed earlier WV. | 
_ G.Avorin M.A.Mazing ,A.I.Pisanko, -42,1961). The following lines wore ob~ 
corved: Al 111 3621A; F IIt 209 - oO IV 30G3A; CV o7B1A. Strong fiuc- 
tuations occurred, but oniy after thorough cloaning of the discharge chamber cver a. 
. period of days. The gat pressure could be varied from 0.00; to 0.01 mn Hg. The in- 
tonsity fluctuations wero strongest (up to 50% of the mean) botwoen 0.001 and 0.003 
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> mn Hg. Above 0,005 mm Fg the fiuctuations sharply decreased, and between 0.003 and | 
9.005 mm Hg thoy gave way to the characteristic ‘csollapse” in the temporal course 
' of the light intensity described in the reference cited abcve. The experimental 
- technique was such tha two spectrum lines originating in the same portion of tho 
discharge could be obsrrved simultaneously. Correlations were sought between the 
: intensity fluctuations of Gifferent lines. Between the fluctuations of lincs of ! 
widely different excitation energies (in particular, ¥ Vand F III, and 0 V ard 0 
IV) only low frequency (€20 kilocyole) correlations wore present. The intensity 
' ¢luctuations of lines with similar excitation energies (in particular, 0 V and FV). 
wero correlated at al) frequencies observed, up to 100 Ke. (Higher frequency 2iuce ; 
tuations could not be followed because of noise in the recording equipment.) Cor | 
' relations were 2180 squght between spectrum line intensity fluctuations and the ' 
signal received hy 4 0.5 m antenna located near the discharge chamber. Low fro- 
quency correlations wre observed, but high frequency correlations wore not. [t is, 
- assumed that the inteasity fluctuations are due to electron density fluctuations 
- and that spectral lines with nearly the same excitation erergies originate in the 
same region of the discharge. {It is concluded from the obsorved correlations, 
_— thorefore, that the high frequency electron density fluctuations ‘are of 
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| Avrwon Averin,V, G, 5 lobikov ,Ye.A.} Nastyukha, A.I. 
\TITLE: Measurement of the electron density distribution in the toroidal dincharge © 
of the "beta installation (Letter to the editor) ; 


SOURCE: Zhurnal tekhnicheskoy f1siki, v.34, no.6, 1964, 1191-1132 


TOPIC TAGS: plasma, electron density, particle distribution, discharge placna, 
Beta installation 


‘ 


TH 


ABSTRACT; The election density distribution in the toroical discharge of the “bota | 
installation was determin distributions, The 

1 

, current and velocity distr 1 probe consisting of 
,an 11 mm diamotor stiinless steo collecting slec- 


, troda, An 0.02 mm thick tantalum foil o.ening for. entrance 
ll of the cylinder, and the jnstrument could be ae 
with tho opening either ‘ap stream 
or down. 4 ma Hg was maintained within the probe by separate! . 
! pumping. tained with this probe are not discussed, The! —- 
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btdiese density decronsed monotonically with distance from tho axis of the dis- 

| charge ard foll t> zoro at tho wall of the tube at a distance of 10.6 om from the 
‘axis. The decrease of olectron density with inoreasing radius was at first very 
slow, tho density decreasing by only 10% in tho first 6.5 om. ‘The maxiaum electron 
density was 3 x 1013 cm-3 with a dischargo current of 60 kA ani 7x 1019 on73 with 
discharge current of 90 KA, The plasm did not break from the wall and’ form a 


filament at this current. Orig.art.has: 2 figuros. . ee 
ASSOCIATION: none OF ‘ / ; 
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TITLE; Spectroscopic. investigation of a toroidal discharge 


eet 


t ae 
‘sourncE: Zhurnal tekhnicheskoy fiziki, v.34, no.4, 1064,737=768 


TOPIC TAGS; plasma, Bota plasma machine, electron temperature, plasma electron - 
temperatura, plasma spoctrum, oxygen ion, fluorine ion 


ABSTRACT; The time varintion of the intensity of the 0 V 2781 R and O VI 1032 R 
lines in the spectrum of the “neta installation discharge was measured. This work © 
was a continuation of earlior work of tho same type (V.G,Averin, M,A,Mazing and As — 

_I,Pisanko ,ShETF 41 42,1961). The discharge time of tho "neta' machine was 1160 mi- | 

-erosee and tho maxinum current was 120 ka. The lines wero isolated with o, 70° con= ; 

: stant deflection diffraction grating monochromator (disporsion 16 | mm) ond ware 

‘recorded by moans of a sodium salicylate screen, a photomultiplior, and sn oscillo= 

_scepe. As was previously observed (loc.citssupra), tho 0 INI, O IV, OV, F III, 

Vv IV, and F V lines decreased in intensity during tho pertion of the discharge in 
which the curront reached its poake This is interproted (as potore) as a result of 
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The activity of oxygen in liquid iron 
Izv. AN. SSSR. Otd. Tekh. Nauk, 3, g0-107, March 1955 


Describes the experimental method used and the results obtained in 
the study of the activity of oxygen in liquid iron and its effect 
on the iron. The gas-metal equilibrium at different temperatures 
was determined. The effects of hydrogen gas were studied. Con- 
cludes thas the activity of oxygen in liquid iron depends on the 
temperature as well as the oxidizing potential of the gas; proper 
equilibriwn of oxygen is essential for oxidation of metals; oxygen 
escapes from the molten metal during its crystallization anid cool- 
ing. Grapns, diagrams, photographs, tables, formulae. Fifteen 
references, 4 USSR. 


February 1, 1955 
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USSR/ Laboratory Equipment. Apparatuses, Their I 
Theory, Construction and Application. 


Abs Jour: Referat. Zhur.-Khimiya, No. 8, 1957, 27354. 


Author : V.V. Averin, A. Yu. Polyakov. 


Title oprepeaivton of Steam-Hydrogen Mixtures of Preset 
Composition. 


Orig Pub: Zavod. laboratoriya, 1956, 22, No. 10, 
1256 - 1257. 


Abstract: A new construction of the saturation instrument waé 
proposed, This instrument serves for the prepar- 
ation of mixtures of steam and hydrogen of a pre- 
sent somposition for the thermodynamic study of 
the interaction between oxygen and impurities dis- 
solved in liquid and solid metals. The instrument 
is used together with flow meters and permits the 

increase of the accuracy of the measurement of the 
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"Solubility and Activity of Oxygen in Liquid Alloys of Fe-Mi-Co," 


ieehure given at the Fourth Conference on Steelmaking, A.A. Baikov Institute of 


Metallurgy, Moscow, aduly 1 - 6, 1657 
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Activity of Oxygen ia Liquid Iron 


ditions of equilibrium (the temperature and the composition of 

the gaseous phase) were altered and new samples of M were 
again taker. From a charge of 70-80 g three to four samples 
weighing 10-15 g each would be taken, Owing to vigorous 
separation of the hydrogen, the crystallization of the little ingots 
was accompanied by effervescence. In order to reduce the partial 
pressure of H,, Ar was added to the gaseous mixture, When the 


O. content exceeded 0.1 percent, the surface of the ingot in 


contact with the crucible became covered with a shiny oxicle film. 
During the solidification of M a portion of the oxygen left with 
the escaping hydrogen while another portion was deposited on. the 
walls of the crucible together with the waste materials. When 
smelting was conducted with Ar, the consumption of H2 and Ar 
constitutee. 255 ml/min and 700 ml/min, respectively. Results 
of experiments in which Fe was saturated with oxygen at tem 
peratures of 1551°, 15749, 1597°, 1621°, and 1645° closely 
coincide with known data on the solubility of oxygen in Fe under 
a layer of liquid, ferruginous slag. Equilibrium constant of the 
reaction between liquid Fe and the steam-hydrogen mixture is 
Card 2/3 established as a function of temperature: 
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AUTHORS: Averin, V.V., Polyakov, A. Yu. and Samarin, A.M, (Moscow), 


TITLE: Solubilit:y and activity of oxygen in liquid iron, nickel, 
cobalt and theis allogs. (Rastvorimost’ i aktivnost' 
kislorodu v zhidkikh zheleze, nikele, kobal'te i ikh 
splavakh). 


PERIODICAL: "Izvestiya Akademii Nauk ,Otdeieniye Tekhnicheskikh Nauk" 
(Bulletin of the Ac.Sc,, Technical Sciences Section), 

1957, No.8, pp. 120-122 (U.8.5.R.) 

ABSTRACT: Wriedt;, H.A. and Chipman, J. (1,3) and one of the authors 
of this paper (2) studied the solubility of oxygen in liquid 
melts of iron and nickel in the entire rane of concentrations § 
of the two components but they did not study the problems 
relating to the activity of the oxygen in liquid iron-nickel 
solutions. In this paper the solubility and the activity of 
oxygen aie studied in the system Fe-Ni-Co by means of 
investigating the equilibrium between the metallic melt and 
the gaseous phase for a given value of oxygen activity. In 
liquid :fe-Co and Fe-Ni melts the oxygen saturation will 
have a minimum value for high contents of nickel and cobalt. 
In nickel and cobalt alloys there is no minimum oxygen 

Card 1/2 golubility, however, even in these alloys no proportionality 
is observed batween the saturated oxygen concentrations and 
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of Doctor of Technic 
metallurgii im. A.A. 
&y imeni A.A. Baykov 
v stali)s A.M. Korol 
A.A. Baykov AS USSR) 
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Form of Structural D 
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sostoyuniya). For the degree of Candidate of Technical 
Sciences: V.V. Averin (Institute of Metallurgy imeni A.A. 
Baykov, AS USSR) - S$ 


Liquid Iron, Nickel, 


1 aktivnost' kisloroda v zhidkikh zheleze, nikele, kabal'te 


i ikh splavakh ); B. 
Card 1/4 im. I.V. Stalina - M 


SOV/128-50-11-24/24 


ted for Obtaining Scientific Degrees 
avlennyye na soiskaniye uchenvkh ste- 


vo, 1958, Nr 11, inside back cover (USSR) 


tations were submitted. For the degree 
al Sciences: V.M, Zamoruyev (Institut 
Baykova, AN SSSR - Institute of Metallur- 
» AS USSR) - Tungsten in Steel. (Yol'fram 
‘kov (Institute of Metallurgy imeni 
- The Dependence of Casting Froverties 
Alloys on Their Composition and the 
tagram (Zavisimost' liteynykh svoystyv 
tallov ot ikh sostava i vida diagramm 


Olubility and Activity of Oxygen in 
Cobalt and Their Alloys (Rastvorimost' 


V. Bauman (Moskovskiy institut etali 
oscow Institute of Steel imeni I,V, 
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Dissertations Presented for Obtaining Scientific Degrees 


Staiin) - The Effect of Nitrogen on the Structure and IMe- 
chanica?, Properties of Cast Iron (Vliyaniye azota na etruk- 
turu i nekhanicheskiye svoystva chuguna); G.M. Glinkov 
(Moncow Institute of Steel imeni I.V. Stalin) - Heat Ab- 
sorition by the Bath of Open Hearth Furnaces as a Basin of 
Con*roliing the Thermal Process (Teplopogloshchentiye vanny 
mar*enovskoy pechi kak osnova regulirovaniya teplovoy ra-~ 
boty); NI. Grant (Moskovakiy institut tavetnykh metallov 4 
zolota im. M.I. Kalinina - Moscow Institute of Non-Ferrous 
Metals and Gold imeni M.I. Kalinin) - Some Problems of Flux- 


lesn Ox. dizing Blowing-Through of Cobalt Alloys (Nekotoryye 
i a besflyusovoy okislitel'noy produvki kobal ' tovogio 


spluva); Du Tyn (Moscow Institute of Steel imeni I.V. Stalin) 
The Effect of Manganese on the Deoxidizing Capacity of Sili- 
con in liquid Iron (Vliyaniye margantsa na& raskislitel'nuyu 
sponobnast' kremniya v zhidkom zheleze); Ye.I. Malinovakiy 
(Ural'skiy politekhnicheskiy institut im. S.M. Kirova - 

Ura. Polytechnical Institute imeni S.M. Kirov) ~ Deterzina- 
tion of Sources of Steel Contamination by Oxide Impurities 
Dur:.ng the Discharge and Casting of Steel (Ustanovleniye 
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istochnikov zagryazneniya stali oksidnymi vklyucheniyami 

po khodu vypuska i razlivki stali); R.P. Todorov (Kiyevakiy 
politekhnicheskiy institut - Kiyev Polytechnical Institute) 
Shrinkage Phenomena in Graphite Formation Processes in 
Magnesium Treated Cast lron (Usadochnyye yavleniya v protses- 
se grafitoobrazovaniya v chugune, obrabotannom magniyem); 
M.G, Trofimov (Dnepropetrovskiy metallurgicheskiy institut 
imeni I.V. Stalina - Dnepropetrovsk Metallurgical Institute 
imeni I.7. Stalin) - Investigation of Basic High-Refractory 
Materials Resistant in Rammed Lining of Induction Electric 
Steal Melting Furnaces \T2yskaniye 

nyk. materialov, stoykikh v nabivn 

elextrousaleplavil'n 

Institute of Non 


ye treshchinoobrazovaniya pri kristal- 
plavov); G.A. Chilingarov (Moscow 
I.V. Stalin) - On the Effect of 
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the Physical Structure of Sinter on Its Metallurgival 


Properties (0 vliyanii fizicheskoy struktury aglomerata na 
yego metallurgicheskiye svoystva). 


1. Setentific reports 
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Effect of silicon on the solubility and activity of oxygen in liquid 
nickel, Izv.vys.ucheb.sav.: chorn.met. no.ll: 29-36 N '58, 

(MIRA 12:1) 
1. Inatitut metallurgii imeni Baykova. 2, Chlen-korrespondent AN §3SR 
(for Samarin). 
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AUTHORS: CA NecoleeVenySamarin, A. Me, 20-120-6-24/59 
Uorresponding Menber, ..cademy of Sciences, USSR 


TITLE; The Effect of Silicon on the Solubility of Oxygen in Iron 
and Chronium Melts (Vliyaniye kremniya na rastyvorimost! kisloroda 
vy rasplavakh zheleza 4 khroma) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 120, Nr 6, 
Pp 1253 ~ 1254 (USSR) 


ABSTRACT: In “hese experiments the silicon content did not exceed 1.5%» 
the temperature was 1600°. The method of investigation wag 
descrived earlier (Refs 1,2), The results are shown on table 
1. She following conclusions can bo drawn from it: 1) The oxygen 
solubility in iron and chromium melts determined expsrinentally 
agroes well with the data published oarlier (Refs 3,4). 2) An 
addition of lov nickel does not noticeably influence the solubil- 
ity. Thus, the maxinun solubility of oxygen in stainless steels 
can be estimated on the basis of the study of the solubility 
in binary iron and chromium melto. This addition of nickel leads 
to u slight change of concentration of oxygen at a change of 
the proportion between iron and chroniun. 3) The presence of 

Card 1/2 chromium reduces considerably the deoxydizing power of silicon 
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The Effect of Silicon on the Solubility of Oxygen in 
Iron and Chromium Melts 


20-120-6-246/59 


in the nentioned melts. In the case of a constant chroniun 
content (more than 10% Cr) the decxydizing power of silicon 
decreases with its increase of concentration. 6) In the rans 

of the silicon concentrations investigated (0,2 - 1,48) the 
equilibrium oxide-phasa which forna due to the interaction of the 
bas mixturo with tho liquid metal mainly consisted of oilica, 
There sre 1 fisure and 4 references, 3 of which are Soviet. 


SUBMITTED; March 26, 1958 


1. Oxygen--Solubility 2. Silvcon--Cheztcal effects 2, Chromiur 
-Ircn alloys--Leoxidetion 4. Nickal-..cheaetl affeats 


Card 2/2 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000102610003-8" 


"APPROVED FOR RELEASE: 06/06/2000 


ae Ra es 


CIA-RDP86-00513R000102610003-8 


= ria Fae. RAE Te ear Rha a, Foe oe Sei | 
on NE + 


QUEL Xa. AVERID, ¥.V.) SAMARID, A.m, 
(ramen) . 


The infleonse of exiditahle elementc on the solubility of 
6, iat O.8 type otainless otesle, bf 


Npert outed ited fer the Sth Pigsiesl Chenleal Conference on 
Heel Mredeetion. 
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SOV/189-59-1-% /29 
AUTHORS: Averin, V.V., Polyakov, A.Yu. and Samarin, A.M. (Moscow) 


TITLE: ~Solability and Activity of Oxygen in Metallic Melts. 
(Rastvorimost' i aktivnost' kisloreda v metallichescikh 
rasplavakh) 

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplive, 1959, Nr 1, pp 13-21 (USSR) 


ABSTRACT: The authors consider that the published attempts 
(Refs 1 and 2) te generalize the available experimental 
material on the activity of oxygen in iron anid its alloys 
fail to elucidate changes in oxygen-activity and 
solubility, Thay give their own critical survey of the 
literature, as well as seme unpublished data (V.A.Sarankin), 
from whith they draw the following main conclusions. 
The solubility and activity of oxygen in metallic systems 
do not change additively over the whole concentration 
range of the sompcnsnts but depend on the composition of 
the oxide phase in equilibrium with the alloy of given 
esmpositican. Tha somposition of this phase depends mainly 
on the ratio of dissociation pressures of the compcnents 

Card 1/3 4ni te a Lessar extent deviations from ideal-solutions 
laws. From experimental data on the activity of oxygen 
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SOV, 180-50-1-4 /29 
Solubility and Activity of Oxygen in Metallic Melts 
in alloys the probable oxygen partial pressure for a 
saturated solution of oxygen in the pure component for 
the same temperature can be found approximately. This 
possibility is limited to solutions with similar com- 
Ponent properties and for which the oxygen solubility end 
activity are proportional to concentration in the part of 
the solubility curve to the right of the minimum, eg 
Ni-Fe and Co-Fe from the minimum on the curve to pure 
iron and Fe-Cr from 12 to 100% Cr. The results examined 
point to a change ir the activity of oxygen from the 
partial pressure corresponding to the saturated solution 
in one component to that for the other component at the 
same temperature. ‘The main factor influencing the 
Solubility of oxygen in allays is the ratio between the 
dissociation pressures of the oxides cf the components 
but the solubility of oxygen in the pure components and 
the dateraction of components in the metallic and oxide 
phases also have significant effects, When a considerable 
difference exists between the dissociation pressures of 
Card 2/3 the component oxides as, for example. in solutions of 
deoxidizers in iron, the addition of the deoxidizer 
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Solubility and Activity of Oxygen in Metallic Melts 


quic«ly reduces oxygen Solubility because of the reduction 
in the oxygen partial pressure over the oxide phase 
formed. If the deoxidizer when its concentration is 
inersased san form compounds with iron stable above their 
melting points, the further course of the oxygen- 
Solubility curve will depend on the solubility of oxygea 
in the compound and the individual properties of the 
deoxidizer will appear in the composition range from the 
chem:.cal compound to the pure deoxidizer., The change in 
the activity of oxygen in these composition ranges must 
Similarly depend on the natura of the interaction between 
the component atoms, 

There are 3 figures, 3 tables and 13 references, 9 of 
which are Soviet, 3 English and 1 German, 
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8/137/62/000/004,/006/201 
: A006/A101 


AUTHORS : 


TITLE: On the complex deoxidation of steel and alloys 


PERIODICAL; Referativnyy zhurnal, Metallurgiya, no. 4, 1962, 15, abstract NAG 
(v sb. “Fiz.-khim, osnovy proiz-va stali", Moscow, AN SSSR, 16), 
18 - &) 


TEXT: The autnors analyze thermodynamical conditions of 0 dissolving in 
alloys in the presence of? some deoxidizing elements, having a greater chemical 
affinity to O than the base metal. On the vasis of experimental and literature 
data, a graph is plotted and analyzed; it shows the relationship between ‘:he 
strength of the oxide of the given deoxidizing element, evaluated from the dif- 
ference in the partial pressure of the given oxide and liquid FeO, and concentra- 
tion ratio Nie/ Nite in the alioy corresponding to the appearance of a pure deoxi~ 
dizing oxide in an equilibrium with the alloy. The solubility of 0 in the Fe- 
Cr-Si system is analyzed, In low-chromium alloys Si promotes a fuller el.inina- 
tion of 0 as compared with Fe-Si alloys. At a content of Si > 1% the introduc- 
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S/137/62/000/603/005/191 
: AQ06/A101 
1PM) 
AUTHORS : Glinenyy, Ya., Averin, V, V,, Samarin, A, M, 
TITLE: Tne effect. of aluminum and titanium on oxygen solubility in an iron- 
chrome alloy (183 Cr) 


PERIODICAL: Referativryy zaurnal, Metallurgiya, no, 3, 1962, 10, abstract %AGO 
(V sb, "Fiz-khim, osnovy proiz-va stali", Moscow, AN SSSR, 1961, 
27-32) 


TRAT: Tests were run with electrolytic Fe, Cr, Al and Sponge Ti, Heats 
with Al were carried out in chemically pure corundum crucibles, end with Ti in 
zircon-crucibles, Samples were drawn-off into quartz tubes, Tne O content was 
determined by the method of vacuum melting, the Al content by the calorimetric 

or weight method, and tae Ti content by theoalorimetric method, The effect of 

Al and Ti on the O solubility in a Fe-Cr alloy (18% Cr) at 1,600°C was studied 

by establishing the equilibrium in the following system: metal-oxide phase - 
Ho-Ho0 gas mixture with a given oxidizing potential, The authors evaluated the 
deoxidizing capacity of the deoxidizing elements in the alloy investigated, which 
corresponds to the difference in the partial energy values of 0 dissolving in 
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The effect of aluminum ,.. AOC6/A101 


the Jnitial alloy and the deoxidizing element, Al and Ti are effective deoidi- 

zers .or the alloy investigated; Si and Mn reduce the Solubility of 0 to a 

considerably lower degree, Mn, in spite of its low deoxidizing espacity, reduces 

the content of O dissolved in the alloy investigated; this should be taken into 

account when replacing Ni by Mn in the 6iven steel grades. The soint effect. of a 
Si and Ti at low concentration of the latter, causes additional decrease of the 

O content as compared with an Alloy that was deoxidized with T4 only, 


T, Kolesnikova 


fAbstracter's note: Complete translation] 
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AUTHORS; Cherkasov, P, A., Averin, V. V., Samarin, A, M. . 


TITLE: The effec: of manganese on solubility of oxygen in nickel and ferro- 
nickel me'.ts 


PERIODICAL; Referativnyy zhurnal, Metallurgiya, no. 4, 1962, 10, abstract 
4A50 (V sb. "Fiz.-khim. osnovy proiz-va stali", Moscow, AN SSSR 
1961, 33 + 40) 


TEXT: The method of establishing an equilibrium between liquid metal and 

the gaseous phase with a known oxidizing potential, was used to investigats the 

effect of Mn on solubility of 0 in Ni and Fe-Ni alloys "79-Permalloy" and "45- 
Permalloy® at 1,600°C. ‘The oxidizing capacities of Si and Mn in Ni and 79-Perm- 

alloy were compared, The similar values of 0 solubility in Ni and 79-Permalloy ee 
under the effect of Mn and Si are explained by the effect of the strong bond of oi 

Si in Ni, It is concluded that it is expedient to use Mn for deoxidation of 

magnetic Fe-Ni-alloys; Mn has in the given alloys a strong deoxidizing capacity. 

Si, affecting a reduction of 0 in the given alloys entails, almost as Mn, im- 
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The effect of manganes2 on... A006/A101 


paired magnetic properties of the alloys. The authors revealed a.decrease of 0 
solubtlity in Ni and Ni-base alloys under the effect of Mn, which is in a satis- 
factory agreement with the different values of partial energy of 0 dissolving in 
Mn and in the investigated melt. A reduction of 0 concentration for Ni and Ni- 
alloys passes through a minimum at a definite Mn concentration, The position of 
the minimum of O solubility is explained on the basis of the values of Q bond 
with the alloy components. For Ni and Fe-Ni-alloys 79- and 45-Permalloy, in- 
creased 0 solubility was noted at Mn concentration raised over 0.6 - 0.8; 0.9 - 
1.1%, respectively. A distinct relationship was revealed between the relutive 
decrease of 0 concentration and the difference in the values of partial energy of . 
0 dissolving in Mn and the melts investigated, The value of the relative poten- 
tial of the gaseous phase, corresponding to the appearance of the oxide phase, 
which is in an equilibrium with liquid Fe, Ni and their alloys at 1,600°C, de- 
creases with a’ higher Mn concentration in the alloy. The value of the oxidlzing 
potential of the gaseous phase is different for the metals and alloys invostigat- 
ed; it increases with a lesser affinity of the metal (alloy) to 0. In the range 
of O solubility reduced under the effect of Mn the non-metallic inclusion, 
formed during crystallization of the metal,become more dispersed, At a higher 0 
solubility they bocome coarser, Authors! summary 


[Abstracter's note; Complete translation] 
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AUTHORS: _Averin, V,V..and Samarin, A.M, (Moscow) 
TITLE: On the thermodynamics of oxygen in liquid metals and 
alloys 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk, Metallurgiya i toplivo, 
no.5, 1961, 3-10 


TEXT: The authors point out that oxygen, which is present 
in the vast majority of metallurgical processes, has a 
deleterious effect on inetal properties. The authors have macie 
previous contributions to the thermodynamics of oxygen in melts 
(Ref .3: Sd. Fiziko-khimicheskiye osnovy proizvodstva stali. / 
Izd-vo AN SSSR, 1960; Ref.5: Ibid, 1961), and in the present work 

they analyse conditions leading to delay in the decroase of 

oxygen concentration in melts and the appearance of an oxygen- 
solubility minimum at a definite deoxidizer-concentration, 

Analysis of deoxidation under gas of known composition showed 

that the decrease in oxygen content of the melt under the action 

of the deoxidizer is due to two simultaneous opposed processes: 
a) decrease in the oxidizing potential over the melt, 
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On the thermodynamics of oxygen ... $/180/61/000/005/001/018 
£111/E535 

) 
po compared with the value corresponding to the liquid metal 
saturated with oxygen, which leads to a decrease in oxygen 
concentration in the melt; b) increase in bond strength of the 
oxygen in the melt, leading to an increase in oxygen concentration _ 
in the melt compared with the liquid metal (at constant Po and 


T values). In liquid Me-R-O melts the Raoult activity : 
coefficient for oxygen at infinite dilution, 


Yo ” Ye -£ofk ’ (4) 
where © is the Raoult activity coefficient for oxygen at 
infinite°’dilution in the Me-O system, f_ the Henry activity 
coefficient for oxygen at concentrations tending to zero and f_ 
the change in the activity,coefficient of oxygen effected by 
the deoxidizer elenent. £ represents the ratio of oxygen 
concentrations in the original metal and in the melt with a 
definite concentration of the deoxidizer element (Po being 


constant), The interaction parameter ek is given by: 
Card 2/9 
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On the thermodynamics of oxygen ... S$/180/61/000/005/001/018 
E111/8535 
d in pi/e 
——_4. — (12) 
dN, 
where Ny and Ny are the mol fractions of oxygen and 


deoxidizer, respectively. The authors consider next the reaction 
of melts with a steam-hydrogen mixture, which is informative both 
on the solubility and the activity of oxygen. In the general 
form the reaction ist 


y-Ho(,) + Rs (5.6) = y-H0(,) + x-Rowe_p) (12) 
The equilibrium coefficient: 
Pu,,0 \y 
K x P, | > a =| po R (12a) 
2 ) 2 
where Yr is the Rauolt activity coefficient for the deoxidize: 
Card 3/9 
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in the system Me-R--0, Taking logarithms and differentiating 
> 
d in Puio/Pa 


2 
dN, 


din NR | 


(14) 
dN, 


sz - x e 
y 


is obtained, which holds since K = f£(N_) and Yo 2% const (for 
low deoxidizer concentrations), Taking logarithms and differr- 
entiating for the equilibrium constant of the gaseous hydrogen + 
oxygen = water reaction and combining with (14) gives: 
din No R “) 
Oe Se SLE (18 
y Ne dN, o 


Taking x/y values from experimental data on the change in the 
oxidizing potential of the gas phase in relation to deoxidizerr 
concentration (or approximately from the value in the fopmula of 
the oxide of the deoxidizer) and knowing tho value of Eo: the 
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value of Ni at the minimum oxygen concentration can be found, 


The reverse calculation to find ee and ot e d In_f5_ can alno be 


carried out. The table shows calculated and experimental values, 


Deoxidizer concentration for fal, 
Me-R 


melt Calculated _ _—----Pxperimental a 


Np >: 10° | Ro% 


85.00 [2 
£0.00 {1 


rae 
é3 


= 
a 
| 
o 


270 [2 
0. 00 9 |. 
0,130 lial 

O.1an (14 

8.000 [15] 

01X10 \/ 
0.250 

0.400 

0.680 a 
0.47 14) 

0. 8080 


nD? 


oFes: 
38288 


WHODHNOHKD 
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E111/E535 
(The references given in the above table are as follows: 
Ref,2: Chipman, J. Atomic interaction in molten alloy steels, 
J,Iron and Stoel Inst., 1955, June, 975 Ref.4: Sharf G., 
Averin, V.V., Polyakov, A.Yu., Samarin, A.M. lzv.vuzov, Chernaya 
metallurgiya, 1958, No.ll, 29; Ref,5: Quoted earlier; Nef .6: 
Avorin, V.V., Cherkasov, P.A., Samarin, A.M. Nauchn, dokl. }po 
teorii zharoprochnosti. Izd-vo VPA, 1961, p.230; Ref.9:Linchevskiy, 
B.V., Samarin, A.M., Izv. AN SSSR, OTN, 1953, No.5; Ref.10: 
Turkdogan C.T., J.Iron and Steel Inst., 1954, v.178, p.278; 
Ref ll: Hilty D.C., Forgang W.D., Folkman R.L. Oxygen solubility 
and oxide phases in the Fe-Cr-0 system, J.Metals, 1955, No.2; 
Ref.12: Averin, V.V., Samarin \.M, DAN SSSR, 1960, v.120, No.6, - 
1253; Ref.13: Matoba J. J.Iron and Steel Inst. Japan, 1959, AS, 
No.7, 229; Rof.l4: Hast Tseng-Chi, Volyakov, A.Yu., Samarin, A.M, , 
Izv. AN SSSR, OIN, Metallurgiya i toplivo, 1961, No.2, 115; 
Ref.15: Kuznetsov B.M., Samarin A.M. Sb. Fiziko-khimicheskiy 
oxnovy proizvodstva stali, Iizd-vo AN SSSR, 1961.) 


Next the authors consider the reaction of the water-hydrogen 
mixture with the deoxidizer, s0 as to elucidate how the oxidizing 
potential of the gas phase changes with changes in deoxidizing 
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activity. Taking the equilibrium constant for Eq.(12) in the 
logarithmic form and differentiating, and taking into consideration 
that K <#& flay), we obtain: 


d lg P /P. 
H.O’ H 
eet (21) 


d lg ap 


Finally, the folitowing equation is obtained: 


dlg Yr 
d lg Nr 


+ 


+l. 9@ (24) 


P 
H,O 
This shows that in lg = - lg Ne coordinates, the tangent of 
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the curve is detormined not only by the ratio of the stoichiometric 
coefficients x and y but also on the nature of the change of 
the activity of the deoxidizer as a function of the concentration, 
Two particular causes are possible for which the results obtained 
according to Eqs. (21) and (24) are identical: 1) for small 
deoxidizer concentrations YR is practically constant and, 
consequently, the term d 1g Yp/d 1g N, of Eq. (24) becomes zero 

so that the activity becomes proportional to the concentration 


l M = 
Yr ° Np * Too * M, YR [R] (25) 
where M and M are respectively the atomic weights of the metal 
and the deoxidizer and 


Pu ¢] Pu,0 Pu0 
digg dail d lg --=-- 
Pi Pi Ph 


ee en eg SOE eee - ee re eee 


dig a, d lg Np d lg [Rr] 
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In this case all equations expressing the concentration of the 
deoxidizer lead tio equal results. 2) In the range of high 
deoxidizer concentrations Np = ap and, accordingly, the derivative 


d lg Yp/ lg Np 1 0, Except for the first two terms, Eq. (26) 


holds for only a limited range of concentrations even in ideal 
solutions, due to the fact that the atomic weights differ. 

There are 4 figures, 1 table and 16 references: 11 Sovist and 

5 non-Soviet. ‘The four latest English-language references read 

as follows: Refs.2, ll, 13 (quoted in text) and Ref,16; Wriedt, H.A. 
Chipman, J. Oxygen in liquid iron-nickel alloys. Trans. AIME, 

1956, v.206, 1195. 


\Z 


— 


SUBMITTED: March 10, 1961 
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1/¢101/019 
EO71/E351 
AUTHORS: Averin, V.Ve, Chorkasov, PA. and Samarin, A.M, 
TITLE: Dooxidation of nickel alloys 
SOURCE: Atademiya nauk SSSR. Institut metallurgii. Vieudy. 


no» lle Moscow, 1962. Metallurgiya, motalloredeniye, 
fisdko-khimicheskiye motody issledovaniya. 46 53 


TEXT: The influence of deoxidizing elements (cobalt, iron, 
chromium, manganese, vanadium, silicon, carbon, titanium and 
aluminum) on the solubility and activity of oxygen in liquid nickel. 
was investigated. Equilibrium was establishod botween the liquid 
metal, the oxide phase and an argon-hydrogen-steam mixture of known 
composition. The experimental melts (100 - 130 x) were effected 
_._ dn a high-frequency furnace, using zirconia or alumina crusitics; : 
tho tonperature was meadured to + 10 “C3; sampling was by a silica” 
tube without ¢iaturbing the composition of tho gassous phase. Tho | 
a activities of the deoxidizing clements in nicko) melts wore dalcue _ 
S—-——Lated.—Genere Ly, _the-activity of deoxidizing olements in nickel” _ 
decreases more than in iron; this is confirmed by data on hats” 
of formation of compounds of tho typo Ni R and FoR 
Card 1/2_ a, Sr, es 
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(where = decxidizing olement). Tho influence of deoxidantson_| iil 


[the activity-of oxygon-in liquid motal was studied, the data dbtained 


for nickel being comparod with thosa for iron. Tho greater 
deoxidizing power of the deoxidants in liquid nickel (compared wit 
iron) is in accordance with their greater offect on the activity 

of tha oxygen in the molt. A rolationship was shown to exist 
botweon the decrease in the activity of the oxygen and its minimum 
solubility in the melt. A decrease in the activity of t 3s oxygen 
in a melt, due to stronger bonds between tho oxygen and the 
dooxidizing agent, leads to an increase in the concentration of 
oxygen in the Me=R melt compared with thy pure metal in equilibrium 
with an atmosphere of the same oxygen potontial. However, tha 
volue of the oxidizing potential decreases to a Greater oxtent, 
causing a sharp decrease in the oxygen content ati low concentrations 
of a deoxidizirg element. Above a certain dooxidant concentration | 
a position is reached where the oeffoct of the poverful oxygen 
banding is so atrong that increasing amounts of dooxidant cause an 
incroase in thea oxygen content of the melt, in spite of the 
decrease in oxygen potential of the gas phase. There are 8 iieoures. 
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